Erythrocytes enhance the immunogenicity of oral vaccination with gamma irradiated influenza virus: increasing the dose of irradiation results in a significant diminution of lung IgA response.
Previous studies have demonstrated that the ability of gamma-irradiated whole influenza virus to prime for specific anti-influenza antibody responses was dramatically enhanced when delivered in a complex with chicken red blood cell ghosts (cRBC). The purpose of this study was to investigate the effect of increasing the dose of gamma irradiation used to inactivate A/Queensland/6/72 virus on the ability of the virus-cRBC complex to prime for specific influenza responses. Spleen cell proliferation studies confirmed the enhancing effect of the cRBC carrier for oral vaccination with irradiated virus. Cells from mice vaccinated with 30 kGy-irradiated virus only did not respond to influenza stimulation in vitro, whereas cells from mice vaccinated with irradiated virus+cRBC showed significant increases in proliferation to antigen exposure. No significant antibody response or challenge virus clearance was observed in mice orally vaccinated with irradiated (13.1 or 30 kGy) virus alone, even when the dose was increased significantly. Oral vaccination with live virus (+/-cRBC) primed for significant influenza specific IgA responses in the lungs, in addition to IgG responses in the lungs and sera. The dose of irradiation used to inactivate the virus was found to be critical to the profile of antibody response when the virus was delivered in a complex with cRBC. Oral vaccination of Swiss mice with 13.1 or 30 kGy virus (+cRBC) primed for significant serum and lung IgG responses. Lung IgA responses for 13.1 kGy+cRBC vaccinated mice were detected, but 30 kGy+cRBC vaccinated Swiss and CBA/H mice had no significant lung IgA response. The abrogation of IgA response, however, did not lessen the clearance of live challenge virus in outbred mice, suggesting a primary role for IgG and/or CTL response in the control of influenza virus infection post oral vaccination. To ensure direct comparison of virus alone and virus+cRBC treatments, the concentration of virus complexed to the cRBC was determined.